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FIG. 4A 
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Select a statement (block) in the 
computer program as the current 
statement 




turn on a first flag it the vana 
corresponding to the definition is 
defined in the current statement; 
otherwise turn it off 
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to true; otherwise turn off the fourth flag 
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FIG. 6A 
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Select a use ot a variable in the current statement as the current use; 
Set two flags to be false for the current use of the current variable in the 
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9QQ ^ 

Scan and parse the program into a intermediate representation suitable for 
compilation or interpretation, such as AST, SSA, Quads, etc. All nodes for 
operations that may be array references or function calls are represented as a FOA 

(Function Or Array) node. 



I 



^ , 

Add a temporary definition for each variable that appears as the function or array 
operand in a FOA node to the initial program statement. 



i 



2Q ^ 

" Construct def-use chains for the program using any technique such as the iterative 
technique, interval technique, structured parse technique, etc. All edges that 
emanate from a temporary def are rnarked as temporary edges. (See FIG 10) 



930 

Renartie different variables that reuse T the same name by partitioning the variable 

into equivalence classes using the definition-use graph, and giving each 
equivalence class a name. (See FIG 11). 



94 



Convert each FOA node into either a function invocation node (if some temporary 
definition-use edge reaches it) or into an array reference node (if no temporary 
definition-use edge reaches it). (See FIG 13) 



FIG. 9 
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compilation or interpretation, such as AST, SSA, Quads, etc. All nodes for 
operations that may be array references or function calls are represented as a FOA 
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Compute a control flow graph for the program, dividing the program into basic blocks 



1010 — ^ 



For each statement in the program, compute three lists: 

a) inputs (the variables used by the statement); 
b) outputs (the variables defined by the statement) and 
c) killed (the variables whose definitions are killed by the statement) 
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Compute an array definitions of the definitions in the program, where each member of 

an output list is a separate definition; 
Set a variable ndefs equal to the number of definitions 
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For each node n in the control flow graph, allocate 4 bit vectors each of which contains 

ndefs bits, all of which are initially 0: 
a) uses — the definitions that are used in that node 
b) defs — the definitions that are defined in that node 

c) killed — the definitions that are killed in that node 

d) reaches — the definitions that reach that node; 

Set uses(i) to true if the variable defined by definitions(i) is in inputs(n); 
Set defs(i) to true if the variable defined by definitions(i) is in outputs(n); 
Set killed(i) to be true if the variable defined by definitions(i) is in killed(n); 




FIG. 10 
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function resym(d, s, new_sym) 
/* Locate all defs and uses in the same 
equivalence class as def d for symbol 
s, making all refs in the equivalence 
class refer to new_sym */ 
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Function remove_function_or_array(root) 
/* Convert all ambiguous references 
underneath root into either array 
references, function_calls, or note as dual 
usages.*/ 



m ^ 



Set visited(n) to false for all nodes "n" below 
root; 

] 



Set "thisjiode" = a node for which visited(thisjiode) == false; 
visited(this_node) = true; 



fnode = name(this_node); 
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array reference; 
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